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A B S T RA C T
Forright eval1)ation ofthe eardl S u血ceby a sezIS Or Onthe satellite, it is importa nt to co rrect the
atm osphere aJldatm ospheric brbtle n ceis qJle Ofthe correctiozI 血clors.
T he spatialc oheren ce ofthe lightinflt)e n c ed bythe brbulence w as 皿ea Stlr ed by n5 e Ofa sim tl ator eq軸 ed
with a mtltiple r enection syste min the h boratory. T71eturblJle nc ewas generated by changing the ambieJlt
telnPerattF e Sfroln 3 2
o
Cto 4 8
o
C･ Ithasbee nfotlnd thatin m e astu em entrestllts the spatialcdleren Ce Qfthe
light whidl haspassedthr ol)gh theltlrbl)lentregio】ldecre aseswiththe hcrease oftheteTnperattFe. The analysis
olinte 血 ence Binges c &nsed bydotlb eslits was TTLadebytLS e Ofthephotographic m ethod.
The visibility oftlleinte血rence 地 場eSdq)ends onthe degree ofturb dell C e, 皿dthe dependen cyis the oreticaLy
described.
1. Intr odt1(:lio n
Atm osphericttubtl e n c e artiflCianygen BTated in a re m ote se nslngSim l atoris 1娼ed for experim e nt.
闇 le nthe earth
T
s sl)rfaceis exactly estim ated by re m ote s enslrLg, the satellite d血 ml)St be cozrected forthe
ttFb de nce of alm ospllere althotlgh 皿 adequab c orre ction m ethod has n ot tc en blind yet. b this paper the
resdted Qf anoptic al m easl)re 血 e nt a turb dellCeis des cribed. Regardhg turb den cethere are 皿aJIy theoretical
papers,but 氏w papershay e reported o nthe expedn e nts ondegn 血tio n Qfspatial cohe m ce. The degradation Qf
coherencebytqrb dellC e W aS坤 Or(edby FD
1
and An dre w s2･
We vist1aliz ethe pr oble m physically as follo w s. A be a 皿 Qfa 皿 OJIOdlrO matic w a v eis em an ating 血o m the
plan eZ = 0,its 血 dian cepro五1ebeiTLg GatlSShll. We ass Ⅷ 1ethat the minim tlm Sc ale of thettqb deB Ceis m tlCh
largerthanthe w av el ngth ofthe bea m. Ⅵ屯speci&the c Qll町e nCe血DCdo11 inthe plan e z= 0, a ndtryto 血d the
∝ 血erenc efunctio11in thephn eZ = L･ Ⅵ1eturbulenc eis m eastLred by used adotlble slits･ Ⅷ e degndation of
∝血eren 伐is estim atedbythe m eastlre m entQfspatialcohere nce.
2. ntrbule n c c aJld c ohe r e n ce
h nsethe a ∇er喝eim dia n ce ofa GatlSSian bea mvariesin the plaJl eZ ≡; L,itis more m e aning血1to descnbe
the coheren cedcgndEtion in a raJldo m m edium bythe degee ofcollerenC etha=lby the m tltlalcQhere ncefuTLCti0-I
its elf. TtLedegree ofcdhere nccis d 劫ed as
,(x l,X 2)‥lf(x l, x2)I
[(i(xl)(ix 2)]i, (1,
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wherer(Ⅹ 1 , Ⅹ 2)is a mt,tn al coheren cefud io D and I(Ⅹ)is aver喝e irradia nce･ T he m tl tlal coheren 捷
fuJICtionis represe ntedas follow s:
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whereV(Ⅹ)sho w s a seal r Ⅶ ▼e丑eld.
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d77 ni(”)
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where x
1
= - Ⅹ
2 , yl
= - y2 and2;1
= Z
2
= L J
D
is B朗Sel 触ICtion, 皿 d r1 21S thcdista n c ebetw e e nthe
two observa tio npoint s･ a is eff dv e radius Qf GatlSSia nbeam ･ L isthe propagatio nlength･
- ･【(
トL^XLY 1 1]p ,
βE(p)≡ -[Yka 2lB(L)L2]p ,
b(L)l2 -(1 - L/｡)2十LZ2a4 ,
･(,12,L)- 叩(一皇nk2J.
L
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where r1 2
= 2 工 Forbrb der[tatm osphere
‡F)i -(Fo)L eXPト4･35_Cb
2k2L叩J喜
x F(r1 2叩m ;字志,E)i,
where ylis of the order of 1/1 m and CA isdle Stm Cttlre C onstant Qfthe reh ctiv einde x･
1IIL -tI
^
DIL eXp(- 435 C” 2L7L-喜
x H[r/alB(L)I;o]),
where
where
･ y(r.2,L)- exp[- 4135 Cn2k2Ln/喜
･ Q(r12りm 脊 &,i)],
Q(,12qm;字志,吾)-Ldp(1･02p2)言
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1Fl isthe c o7血 enthyperge o m etric 血n ctio n･
The s ohltio nfor a coll 血ated bea m - Ibe obtained bysetting L/ Ic ; 0, where rc is raditLS Of wave
-
Bo nt m 7Vatu.e. Let.A bstc onside,tw oli mitng c ases,the case ofa sphericalw av e, 血 ere L/k a
2
- ∞
.
w hen L/ k a2 → o, w eha ve
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y(r12,L)- e xp(- 4･35 Cn2乍
2Lりれ
-喜
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For1/4 ･ T 1 2
2
¶ m
2
> >1 w eget
y(,12,L)- e xp( - 1. 455 Cn2k2L r12!) ･
w hen L/ k a
2
- ヰ od
, W ehav e
y(rl,･,L)- e xp(- 4･35 Cn2k2■L 弘 一喜上dp
x(1FIL言,1･i(1 - p)2 r122 qh 2]1 1)).
Forl/4 ･ r1 2
2
¶zn
2
> >1 w eget
r(r12,L)- exp(- 0･5 46cJk2L r12喜) .
w he n L/ k a
2
< < 1, L
2
¶ m
2/ k2 a2 < < 1･ a Dd 1/4 ･ r1 2
2
¶m
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which sll O W S血ata c om m atedbea m hs ahigherdegree ofc ohererlCetha n 8ninfhlle Phn e wa v e･
b orderto se eho wthe degree of c oheretladla ngeS aSthe valu e of L/ k a
2
variesBo 凪0to ⊂x,,theintegral
Qis e ∇alDated - ericallyfor L/ rc = 0a nda pres cribed L ¶m
2
/k ･ The resdts are sho w nin FiB･ 1･
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Fig･ 1･ Degree ofc oherenc e ofa c oh atedga qssianbea m,for L/ kI m
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where Tln
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3. Expe rim etLal appar attLS
A cha mber(240c m x 75cm x 30 cm)was Tnadeto simdatethe a血 osphere. Tb 皿e aStlreth tt)rb deRCe
optically' along opticalpass wasinsllred by m tlltiple reflectionin the dhambe L n e OPtitalsys
tem ofthe
dlaDiberis sho血 in Fig. 2. T here arefourbe&tspll
l
r ce s Qfnichrom e 血 ein the dna mbe L Tb se nd ahot w hd
tmi formiyste el 血 dstyren cs丘hers w eretB ed･ Thedotlble slits w ere lB edto m eastLrehe spatial coheren 任I The
slits w 田モ 25p･皿 wide and 50pJn apartfro meadl OtheL n e givenhぬrferen ce丘血ges 潤 rec oded on the
photographicfihL: T he dら.LSitiesa the interferenc e地 場eS W ere m eaSt md by tLSe Qf a micr odensito m et r･ 皿 e
visibility ofthe inteI血 en ce出 ngesw a s c alctlhted bytlSe Ofthefollowing eqtLatio n :
･ =壬≡譜 , (19)
wh - Ⅰ 血aX and l min are n a貞m q m a nd minim
- valu es ofthe cfFe cdve 鑑pOStm ･ r e SPeCIiv ely･ 馳 rethe
visibility ofthe hterferellCefringe rq)reseJtSthedegree ofc ohere11C e･
M irro r
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Fig･ 21 A sim ulator ofatm ospheric
ttqb 血 ICe With opticalsyste m of - 1tiple re伽 ctio
n1
4. Expe rim e ntal Re st1t5
T he degraddion of c ohere nceby 血bule nceis theore
ticauy clear血 m Fig･ 1･
p
rhe expe 血 e ntalresults by
tuTb den ce Qf air ar e sho Ⅵ 1in Fig･ 3･ Fr o mFiB･ 3 the coheren 伐degr
ee rednceswith increasingte mperature of
血 W henthete mper血 reincrea ses加 m 30
o Cto 4 0
o
C
･
the degre e ofc oherence reducesby O･136･
The te mperattlr e O ltSide the 血 血beris 27
oC･ Thete npe - redifferen cesbetw eeninside and oⅦtside ofthe
dhaJnt)er are Show n onthehorizo ntalin Fig. 3.
possible catkSe Sbr btb de nc e ou nce areth aerosolandte mperabred
ifferenceforthe 血 amber･ but the
aerosoleffect w as l酔 Ored in this e xperim e nt･
- 15 -
5. Co n cJtLSio n ぎ
For this expe血 e nt, a si皿山 atorwi than optic al 皿tltiple redectio n syste m w as made･ The t8 mperattX eS Of
the air w esedu nged from 32
o Cto 48
｡ C･ T he degndation ofcoke - ce w as evalu ated by 皿 eaStLre m e ntOf the
spatialcoheren ce. h the futtEreit w od d be n ecessaryto m eastrFetd)de 且C ein alargerte mperature r ange･ T hell
it mightbepossibleto nake 血 m ospheric corre ctio na s atellite d曲 血o m otn
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Fig･ 31 bgree QLcoher ezIC e Ofttlrb dent air b m e xpe 血 eJ[talrest)1t.
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